A two-way ANOVA identified neurons with statistically significant effects of eye position and/or sound location (p Ͻ 0.05, main effect or interaction; eye position totals also include neurons sensitive to eye position during spontaneous activity in the absence of a sound stimulus).
ing either or both periods was 35 out of 113, or 31% ence, no notable variation in responsiveness should occur on the ordinal dimension and a vertically striped (Table 1) . Active fixation of a visual target was not necesappearance should be produced. Figure 1B shows a sary to reveal an effect of eye position: of 49 cells whose simulation of this predicted pattern. This simulation is activity was also recorded while the animals were free derived from a subset of the actual response patterns to move their eyes as they chose, 12 (24%) showed a of the neuron in Figure 1A , incorporates the observed significant effect of eye position in either the spontanevariability in neural responses, and thereby gives a ous activity or their responses to sounds (one-way analsense of the appearance that would be expected from ysis of variance, horizontal eye position binned in 5Њ chance fluctuations in responsiveness alone (see the increments, p Ͻ 0.05). In agreement with previous studExperimental Procedures: Data Analysis for details). A ies [25, 26], 58% of the neurons were sensitive to the head-centered (vertically striped) pattern similar to this locations of sounds (main effect of sound location or simulation was occasionally observed in real neurons interaction term with eye position, 65 of 113 neurons, (e.g., Figure 1D ), but most showed at least qualitative Table 1 ). Although sound location-sensitive neurons signs of sensitivity to eye position as well as sound were somewhat more likely than sound location-insensilocation. The effects of eye position achieved statistical tive neurons to show sensitivity to eye position (Table  significance (ANOVA: main . Clearly, it does not. eye position had no effect and coding for sound location
We quantified the alignment of the curves by measuring the average vertical separation between these therefore occurred in a head-centered frame of refer- Finally, no progression in reference frame is evident as signals ascend the auditory pathway from inferior For both indices, the maximum response (R max ) was the mean response evoked at the best combination of eye colliculus to auditory cortex. Figure 3B shows a histo- Figure 4B . The mean modulation by sound eye position at which the largest mean response was observed. For the eye position modulation index, the location was 46%, whereas the mean modulation by eye position was 40%. Employing a criterion of Ͼ50% minimum response was the mean response at the worst eye position but the same sound location at which the modulation to identify sensitivity to either factor, as has been used for sound location sensitivity in previous maximum response was observed. which further limits the utility of tonotopy for identifying the boundary at the posterior edge of the core region. However, several previous using positive reinforcement to maintain fixation on a visual stimulus at a randomly chosen location along the horizontal meridian while studies have identified differences in the breadth of frequency tuning and/or the preference for white noise over tonal stimuli between four sounds were presented successively, also at randomly chosen locations. Each trial began with a 500 ms period of fixation, followed core and neighboring belt regions (e.g., [49, 58]). Given the excellent anatomical information available concerning by the four sounds (500 ms duration, 500 ms interstimulus interval). Animals received liquid reinforcement for maintaining fixation the geographical location of the core region within the lateral sulcus, the consistency of this anatomical information across individual throughout the series of stimulus presentations.
Speaker locations and visual stimuli for our main data set of 78 animals (and even different species of macaques), and the limited utility of tonotopy in distinguishing the core from the belt, we relied neurons were: Ϫ24 to 24 by 6Њ of azimuth in one experimental rig and -15 to 20 by 5Њ in the other (negative numbers indicate ipsilateral primarily on physical landmarks to restrict our data set to the core region. The locations of our recording penetrations were identified locations). An additional 33 neurons were tested with eye positions -12Њ, 0Њ, and 12Њ and sound locations Ϯ90, Ϯ44, and -30 to 30 by by using MRI at the Dartmouth Brain Imaging Center (GE 1.5T scanner, 3D T1 weighted gradient echo pulse sequence, 5" receive-only 6Њ, and two neurons were tested with the latter set of sound locations and eye positions Ϫ12 and 12Њ (total: 113 neurons). All cells except surface coil). One or more tungsten electrodes were inserted into the brain for the scan; these electrodes were readily visible in the for the two not tested at the center fixation were included in Figure  3 ; only the set of 78 neurons is shown in Figure 4 . The activity of images and served as reference points for the reconstruction of other recording locations. In accordance with the boundaries of the Supplemental Data Supplemental Data including additional statistical analyses and a core identified in the literature cited above, we limited our recording locations to those Ն5 mm rostral from the caudal end of the supradiscussion of the possible effects of attention on auditory cortical neurons are available at http://images.cellpress.com/supmat/ temporal plane, Ն2 mm from the medial end of the supratemporal plane in the region caudal to the insula/circular sulcus, and Ն2 mm supmatin.htm. from the lateral edge of the supratemporal plane. In the region adjacent to the insula/circular sulcus, recording locations were re
